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ABSTRACT 

PROBLEM TO BE SOLVED: To provide „ organic elenren, capable of overcoming 
drawbacks of a conventional organic element. 

SOLUTION: This organic device has a hole current-electron current conversion layer 
composed by laminating an electron transportation section and a hole transportation 
sect,on. The electron transportation section includes a charge transfer complex formed 
upon an oxadafon-reduction reaction between a reduced low work function metal and 
an electron-accepting organic substance, the reduced metal being produced upon 
an m-snu thermal reduction reaction caused upon contact, through lamination or mixing 
by co-deposuaon, of an organic metal complex compound containing at least one metal 



ion selected from ions of low work function metals having a work function of not more 
than 4.0 eV, and a thermally reducible metal capable of reducing a metal ion contained 
in the organic metal complex compound in vacuum to the corresponding metal state, 
and the electron transportation section having the electron-accepting organic substance 
in the state of radical anions. The hole transportation section includes an organic 
compound having an ionization potential less than 5.7 eV and an electron-donating 
property and an inorganic or organic substance capable of forming a charge transfer 
complex upon its oxidation-reduction reaction with the organic compound, the organic 
compound and the inorganic or organic substance being contacted through lamination or 
mixing, and the electron-donating organic compound is in the state of radical cations. 
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* -f . <£tt*H»^«l^^^*-e^SL i q £ . ifS§(t^ffi«T£5A 1 q £ , B 
&7tft&mr h Z> A 1 (7^5-^A) 5. A I 115 111:, t&mmg.itT' , (Liq 
:Alq:Al = lA/s (Liq) : 3 A / s (Alq) :0. 3A/s (Al)) £ 50 
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Al/LIq:Alq:Al/Al (010) 
0®i£<D%?2 5 0 £ ft fife L f c . 
[ 0 0 8 3 ] 

* fc . itSffltf ill, iUl52CftU. 7**iJ*IiLTLI*IM?l 
#ttf«ft (Al q) tig^LTl54$4)iELfc > 

A 1 / A 1 q : L i (1 : 1, t/Ht?) /a | (011) 
© #§ iS © ^ 2 5 1 £ ft fife L „ 

* fc . ±t2Jl5 2Ktt*T. Al Q|Sl55$fg51, 5 3 T & A, £ , 
A 1 / A 1 q / A 1 (012) 

OlSO|f 2 5 2 Sfft{LT, tflfn. Mm (V/cm) (A/cm') 
4* tt S H S L fc (01 5) . 
[ 0 0 8 4 ] 

il5©y77l:iSniir,. (A 1 /L i q : A I q : A 1 /A 1 ) (010)© 
®mom?t. ( A 1 / A 1 q : L i (1 : 1 , t ;Hfc * ) / Al) (01 l) © #| jg CO 
X ? tt . Kn«<D*tt£*L,. -10'QcmOtt!Stt*St:tit & i», ft . dtl«A 
1 CfcoTL i q + ©L I-f*>*»»«5cKJ6fcJ:oT*mca5E*n. 9^7?Sjc$n 

ftftftftft (Li'+Alq- (7-^^7zt» ) S»rtLfc:it*LTl>5, 
[ 0 0 8 5 ] 

*fc. (fttf. &»*) a£ju**ii,T. 5**«56±kl i q • a i a 

A I **ItLT ' 

51II/L i q : A 1 q : A I , (013) 
&-««£<K>«?2 5 SSfttfLfc. :C*f 2 5 5tt, 5 £ « 5 6 ± tC. K JP % ft it T 
. ( L i q : A 1 q •: A A = 1 ■ A /• s * ( L i q ) : 3 A / s ( A 1 q ) : 0 . 3 A / s ( 
Al.)) i&5i5l;ilf L Ti5 2 ^ isELf . ( 

* fc ltKffllf2 5 6 iLT, ilStt4lT*SAl ftfiAStfl:. E $i| 66 
■t^LiqiAlq (|57) 5*HLl 

fiJI«/Liq:Al(i OlfS^Slfc. (014) 
[ 0 0 8 6 ] 

0 16 tt. ±!2!S^«S!lSfflS? (013) (014) t9H T , 1 5 2 

(Liq:Alq:AI) Wi5? ( L i q : A 1 q ) S 1 0 0 0 A t Lt t«o« fi 
(nm) -Sg* (X) *tt*HfcLfc»*fc*LT*»6. 01 SCSSnsiiJO * 
?g^©^?^^g|5lf^S(Li q :Alq:Al) ( fi 5 2 ) * 6 fr 5 8 * R tt . * * « 
°** Sft * ( L i q : A 1 q ) (157) «h Jt ^ T . B Clf (1000A) 
Si * 11 * S< J:#-*-*J:t*«**>*6ft*:. WfflODSixiSAppi 

* Phys. Lett. . 73, p. 2866 (1998) tT U f 9 A41 H- E >^ 

;KD*fc**LTir»*#. 0i7(c^$ti^tfeK) < * ?g 93 © . ( 5 * 

* « / L i q : A 1 q : A 1 ) (S5^«S!litfflX^ (01 3) ) ©««*^*M|,£ ( 5 
£ * « / L i q : Al q) ( ft ft ffl * ? (01 4 ) ) ©*«***M|,©*fcHt. 

e 

[ * US 09 6 ] 
t 0 0 8 7 ] 

* ft « 6 tt , *«*©*«****KI#il^MLfcHT*«. 



10 



20 



30 



40 



lit I 1 ] 




10 



20 



©«7*n->7n> (HT, Cu Pc t»lti:i#*5) 1> + t^JH>l8tt, * 
*ne*i*S«*. *ft**©pJ8«*C«^«iRej#^fc«>:r-*5S9!© r * - ;p « as - « 
^ ® Sit ^ & 1 J 5ffll>TlS»IJi«LT, ^S^a/h7X htt^ftSflELIf 

[ 0 0 8 8 ] 

Hl8CitJ:5l:, ^7Xl(g6 Oil: I TOI6 1, «NPD16 2, Ifi^ll 
63 (DCJTB:Alq) <0 M K & & L 1t # » E L X ¥ m & <D 1. KL > Alq:Liq ( 30 
1 : 1) * 6 ft 5 I 6 4 , A I A>5 /j: 5 g 6 5 , V.O, : C u P c 4^44116 6 SBC 

c©16 7S«lt4. 3; , :©CuPcOl6 70il;, CuPc :V,0,©168 
K^AI©i (&&) 6 9SI5ELT 

1 TO/oNPD/DC JTB : Al q/AI q : L i q (1 : 1) (5 0 A) /A I ( 
15A)/V,0»:CuPc/CuPc/V,0 ( :CuPc/Al (018) 

©#f ifi©?*!? 2 6 0 £ £<£T 3 . 
[ 0 0 8 9 ) 

:;t(DCJTB:Alq) ©8^16 3 Tit L 5 ^ . |g6 9T$4 
A 1 SWKlfff 5*« (CuPc/V,0,:CuPc) ©If S il L T 3 t 5 C 40 
t tU * 5 © T . 3 > h 7 X UtOSH^? 2 6 OSfFSt5:iAtHi*5. 
[ 0 0 9 0 ] 

£ . r|3 9@)i;«ftif SIH^S!S^iil?fiSl, 2 8 p - Q - 9 , p. 1036 
(1 9 9 2) J CBtJnTH« + tJ"J H>lflit©Rt#*. 11 2 0 0 0 - 5 8 

2 6 Z^aSCBtSftT^S-f >^>7l/>|fi«, *-iH2ttS|LT, ft 

g £ © 2? ffi T* . XX, #E»ftfffc«T**-;P««llil,Tfflffliti*.5. 
[ 0 0 9 1 ] 
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c * m m 7 ] 

[ 0 0 9 2 ] 

fc -5 . 

-feftSft^ffl^sT-f r-r z^aenTi^. # is ?n # « , Mtb©^isK-tr>yi 

Sr. t« 2 0 0 2 - 3 3 2 5 6 7 tii« (f$i 2 0 0 1 - 1 4 2 6 7 2 ^111) 
b fc . C 0 1$ ffl lr» 6 ft fc X /I y ? 'J >^SIttli«il:j|*©!ll ( >I*)JtiSnTV>5«! 
. fB IC tt £5 . «TO^X-i?«««lStiTi>i£. 
[ 0 0 9 3 ] 

£. fc , 4*1 2 0 0 0 - 5 8 2 6 5 *fi«*»« 2 0 0 0 - 6 8 0 6 3 *^*ttt58*i± 
Ci7^ny7^> (CuPc) i*XMi/?rt777-liLTi«it57-ff ^7i< 
E*ftTl>5. fiTttL i »©7A*Ufti*. 8< «6E$tlfcC u P c il:|tt5 
t , RLl*«H:CuPcli + CiS*bT58*l*rtlC««4Ci:*»BSnT*0. 
*§ £ « . & £ £ . CuPc« (*-*«lltt»f ibTTBSO l?»Stt»fil/ 

[ 0 0 9 4 ] 

b ri> L . **CuPcli*-*i8it»T'C»!). uOiittf mfiltlTttflti 
[ 0 0 9 5 ] 

-8f*8lt«)rt<;77-iHT«)CuPcH5EH0, (**CttSt*5) * - ^ 
Hi '1'i't il" 3 * * £ £ at W * s . « *. tf , #7XIS7 Oil;, I T0O87 i, : 

aNPD©J!7 2. A 1 q(0l7 3, Alq:Liq (1 : 1) C)|74, A 1 « 7 5 . 
V,6i : CuPcO|7 6, C u P c Ol 7 7 R«A I , I T O * fc B <D ffi © ft *> 6 
&5ll78J«llT 

ITO/aNPD/AU/AhiLiQ (1:1) ( 5 0 A ) / A 1 ( 1 5 A ) / V 
,Oi:CuPc/CuPc/|S (Al, ITO, etc) (019) 
<»iSO|f 2 7 0 Si^Tf 

£ fc . II 9l:itig|f©17 70it, V.O, : C u P c ©i 7 9 $lfj LT 

I TO / aNPD/A I q / A 1 Q :L iq (1:1). 5 0 A / A 1 . 1 5 A / V, O . 

: CuPc/CuPc/V,Ot : CuPc/ftl (Al, ITO. etc) (020) 
©«Sc«jgitt5*f 2 7 Ut«ft5. :ne«lf 2 7 0 , 2 7 1 I: i T , * 

[ * m m 8 ] 

[ 0 0 9 6 ] 

£ tt ffl 8 tt . #&l8©#«Sg^£#$±|lim&^©®ffl0JT- <&£>., 

#$±»«*£7«#«EL5l^<h<Kfc8££WLT:fc9. ^i:ril^-f7"tt, ( * - 



[ 0 0 9 7 ] 

«SJ * it . 

1) Appl. Phys. Let 

2) Chemistry Let 

3) Appl. Phys. Let 

4) Appl. Phys. Let 

5) Appl. Phys. Let 



. , 48. 183 (1986) 

ers, pp. 327-330 (1990) 

. , 76, 2650 (2000) 

. . 79, 126 (2001) 

. . 80, 1667 (2002) 
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k is « 2 n t ^ 5 , mmmti.mmw$a£>t\T^z>. 

[ 0 0 9 8 ] 

» \z , ± ib © , 2) * 5 ) ©xtt-eii. &*®*M*»«ft®Rmccft*tifca# (a 
fflf 5g 4 n h ) # m e . aj>jc««snfc«iS3&»E*snT*r). m a k . 5) cox 
it * t a . 

I TO/CuPc/PTCB I/Ag/CuPc/PTCB I/Ag 
H 3 . MM ( 5 A ) © A g ( £ ) SftiLT. MltiZyF (CuPc/PTCB 

i) *2fii»?>iicais-r*«ijfi*«b»snT^*. 

[ 0 0 9 9 ] 

Hi * 5 . -p * 0 . 0J A 

ITO/CuPc/PTCBI/PTCBI :Rb (DPM) : A 1 (DSIii/V,^ 
: CuPc©*Ili/CuPc/PTCBI/Ag 

tt^:t # fcB * * . ±13© TPTCBI :Rb (DPM) : A 1 O*ItI/V,0 ( : 
[0100] 

I TO/ ( (7'J-;i/7S if (*-JHSStt) t«!») : (V, 

O . 4 F-TCNQ5) /CuPc/PTCBI/ ( (ifSgft ( tt it ) # ft «) 
:<gtt*KfC^Hro'f^>^#{t^ft:|aa5ctt^Jg) CD Jg « 4 fig S ) / ( (7U-*7 
5>{fc£*«5©) ifl^i <*-;H*2ttt) : (V.O,-?', 4F-TCNQ^ 

) »*Ill/CuPc/PTCBI / ( (lf^§|t (M&tt) : f£ttVMSc& 

m(D1*><£Git£® : & « tc £ & g ) © K £ £ fifc «) . / & Jg 

© * fc . a*^s»snTir»4. rt#554i;^ h j (Di«$t ©jtf i lt, r r 

d C T . 7 5 - * 7 5 > \t . 
[ft 1 ] 

Ar 2 



Ar, N Ar 3 

[0101] 

r«l!i5Stary hj © «f fi£ g # tt . *«H©S*Tttfc<. K ft © © -^ , 9r & C £ Jl 

sttfcffaft*jfcT*ntf. aiffl^*iit*»tti**. & * , #M2 003-2 

6 4 0 8 6 *ft«Ctt, *«"B£»HW0*iftT. 1BX»1) KEtSftTWi r « * £ 
£ i - y hj © * j* £ Jfl H T , 

ITO/CuPc/PV/CuPc : P VC||||/C u P c / P V/A u 

<t ^ 5 ** & a* . na £ n t *> 9 . £©«k? p§^«mBE : £2fgic-r 

[0102] 

cnti. |-©iloa»§t)t5ffiBLTt>, ffi ■ K « £ (CuPc/PV) £: jg & g| 
ffl jg (CuPc : PVCftlfl) ©««©«£. ««©«i|K:J;oT. rftmffi©££ 

« j ^ r («^f.g;ft^fltojgfiKcj;5) 3f « tt © £ a j tu5Ii>l;?ij»ft©ISEiJ«g 
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:!)55 ' t t» 3 r W it ? fc M * J i^SI3ftTl>5. L^t. * tc , * 3? E © r 

C AS 0U 9 ] 
[0103] 

% « ffl 9 « . *%W<DG®m?£#®E L h7>yX^^IfflLtMT-JbS. 

S I T ( S t a t i c Induction Transistor) iHtftiTH5 
■ SSFET (Field Effect Trans i s tor) «15lt5fdE 

Li>7>^^»6nTH5. 4 7 mfcmvsm^mmmsmik^ mm? mm 3 0 

a-H-2, p. 1 2 9 7 , i 6 3 iCffllSlIf Mffil^lS^ 8SfSl29p-Z 
H-15, p. 1161) 
[0 10 4] 

COJ:5ft*«ELK5>s;x^©«tUT. 02 1 fciStiiftlf 3 2 0 #« D. 
S tt 9 0 ± , |C. S & « fi ( 7 - X ) 9 1. *-^SA192, *-JHH9 3, 
mXM 9 4 , mm (HK» 9Stf«| / T4«tlEL*fB*-JHiS|9 3«» 
CXUvr-ttcy-hM (G) 9 6*t«*asnfc*«*#UT*0. y - h « « fc fp 

asti5»iftEii; t koT. ?s ft $ fit m jee ^ . fgft&gSrS'ifp-e^s. l a> u , (02 

1 I: S tl S I D ) CO«ifiCJ;4t, ft © it rr # Wtf e> £ 0 . Ky-HiOXU? 
[0105] 

itXtr^LT. # fg 93 © r^-jKjt-^^^juEjftjBj fc un J:iTi « * CD # « E 
L h3>5?X**aTtt*«T*fc*ofc«afe*8?I||fcft«. #J A P§5 ii 9 5 K 8 "T 
* ■ i L T . *-->HI2l)i9 7*E«-r*Ci*»ffl*5 (02 2) . Z. <D t ^ . |£ g 9 5 
t*-;HI3IJi9 7 iOBCIt, WAtfV.O, («^g£tt{b£tl) <h N P B ( « ? ft 4 
# $ ^ ) *>6&5*-*ia«9 8 64l8t5:tiJfT*, 3B3fcJi.9.4£*-;Htai 
9 7.tOWfc*f6ifl©*-;i,««E-*^«**»Jil 2 0€*fc-rs*-;H*S»9 9i 
€ ? « i£ SB 1 0 0StUT«:t*T«4. - ®«fc5&*J*©**EL h 7 > v> X * 2 9 

[0106] 3 
£ . 01 tf. iS9 ll;8t5itlT, tfiSIl 2 lSEit5CtiJ«lfl*4 ( 
023) . co it, »S9 1 iff «|gll 2 l tClSJCtt, tt^«5Ml2 2££fi£ 
r*Ct«»T*. ? ft ■ 1 2 1 i*-J^IS9 3fc®Mfc - 

% m & m m 1 2 o**riEr**-jnn3i«9 9 t m ^ n & as 1 ooji^ts^i^T 

£ 3 „ £ , i»Ri95c»)tl94iO|l|l:tt|faAll23t4|JLT»4. C 
®t5ft«*etlELh?>J>X*2 9 1 l;*DTIi, glrllil 2 1 fc X U y h 

tt**-h«ii9 6£ii«>&A,T. a*<DtiEL*T»»©«8t«jis:tft<. s ? 

. * O . iH:St5itlT, IfillJEILT, g*-^iiligff ggi 

ifT HI T & -5 . 
[0107] 

[0E©f&i£&i&0>3] 
[0 10 8] 

im i] * n "?s © * js en 1 ic#5#aiEL«^©^jg^^-r0-c*-i). 
[02] *%.w<Dmmm i l$? oi^i^^itg-cibs. 

[03] ^M0iJl~3. ttttfllft0**MllCftS*?e«E (V) -ttttt ( m A so 



f) 
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/cm* ) -M& (cd/m 2 ) ftttSit@7?S5, 
[04] tttt«lCffS*«EL*?©*liB**TH-e*S. 
[ 0 5] * & 91 0 $ ffi fl 2 CS^tSE L SS^OlflifiesS-rBn?**. 
[06] *»9I©£tt«l3K:ff*#«EL**©lB»€jS-tHT?**. 
[07] ##«lKflS4*«EL*^©*ifi£jS-rBIT*S. 

[08] *58WO*M«10«a*aS«PfcUT. 7*i;nffll©llX (A) £ £fc 
$#fct#©«BE (V) -*SI«g (mA/cm 1 ) - «g (cd/m') tttSitST 
& -5 . 

[09] #5£l51©*iiS0!ll©$jg£g¥l;:LT, 7;p = n9A©H©EIJ¥x (A) £ ^ fli 
£-tt-fc£#©«8it®K (mA/cm 1 ) - € Sit #! * (cd/A) fttt£*-r0Ti&S. io 
[01 0] *»9iO$iKfl5l:ffdlrlELX7i0ii«^tBT««. 

[0i i] *%wo%mm5\zM?z)£mmm?\z&zG®ELm?<D®mz*-r®T'$> 
[013] mft&mfemmTvM&ZK-f^T'&z. 

[0 1 4 ] »ft*»£Jfl*^K:»T4ttttfli*?©*i6Sjfc-rH-C*S. 
[015] *5SW©*KH5Cff4* : Ffttflt«ffl* : p©** ( V / c m ) - * SE * g ( 
A/cm') #tt**-r0T-*5„ 

[016] KttgMfcfflfc^ittttJB*?©** (nm) - « a * ( % ) tttSitit 20 
a& -5 . 

[0 17] ©TtSiJ^ffl^^.htfcKfflJg^O^fi (nm) - f * g 1 1 £ it i f * 5 . 
[0 18] *^^<Z)3lligfi»J6lC«S^?W^jii^iT0T*-5 o 
[0 19] *%W<D£1&M7\zmz>%?(D®m$:7ji?mT&Z. 
[02 0] ^BWO^MSWT.KfcSJfc^OfllififcSf-HT**. 
[0 2 1 ] t*OFE T*i6-£#f *#*E L^ ; ?(D^jg^iT0T-a5S. 
[ 0 2 2 ] * Jg Wfl)H16fll9fc«4FET#lifi*^r-r* # ttl E LlfOiieSitlTfe . 
5 . 

[02 3] *38li«)Slli«9l:*SFETiaS*t5|f*EL*f ©*8£Stat» 
* • 30 

[024] S*«)lrlEL*f«IStt58tl4*LT2ft ( n = 1 ) . 5g (n = 4 
) . 108 ( n = 9 ) . £ « fc fc * £ lc . m*^^^^ (lm/W) # & « « ;T <h t* © 

[02 5] ii«ESV, + V, + 4VtL, &S*l»lia>fc©aA»g£a&&Lfc«£l:: 
*5 W * £ 3fc ~ V h?2||f t^MPESfiELlf FIT*5. 

[02 6] BftmEEtV. + V.iL. 8i*BI*6oaA»I**aLft*^l:itt« 
*3ta=?FS2fitt5MPESiEL*f«)/t>HHT*5. 

[fj^©i»9j] 

[0109] 

10SS 40 

1 1 »■ 

12 *-;K»&JB 
i 3 

16 #-;nn£S 

1 7 It® 

1 8 *^^MSi5 

i 9 *-)\,nffi-m?mm%&m 



n 



im i) 



210 - 



-17(AO 

-IWNPBiVjO,) 
- 15(AI) 

-14(Alq:Uq(l:1)) 
-13(Alq) 

•12(orNPD(or NPB)) 
-1KIT0 Ondlum Tin Oxide)) 
10«f?X*«) 













i 


9 " 



-170W (AO) 

-i3(A*^(AJa)) 
-12<*-iHft5»(NPB)) 

-IKIMIOTO)) 
-10<«S) 



} 
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300- 



- 17(AI) 

- 16CNPB : V 2 0 s ) 
-104(Alq:U (1:1)) 
-13(Akj) 

- 12(trHPD) 
H(ITO) 
-10(#7AaM£) 



[05] 



220' 



17(AI) 

16(NPB:V,05) 
15(AI) 

24(Alq:Rb(dpm) (in)) 
13(Alq) 

12(aNPD(orNPB)) 

11 (FTO (Indium Tin Oxide)) 

10(#7*&S) 



[0 6] 



230' 



- t7(AI) 

- 16(NPB:V 2 0 5 ) 
• 15(AI) 

34(UF) 
13(Alq) 

12(aNPD(or NPB)) 
IHrrOOndiumTin Oxide)) 
10(#5X*«) 



[07] 



310- 



- 17(AI) 

■114CUAIq(1:1)) 
• 13(Alq) 

12(arNPD) 

WfTO) 

lOCff^fcttD 



f ) 
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t 0 8 ] 
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O CO »~ ■« — <N* 
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O ♦ X o o 




5 



(jUJ0/ V uj)sa5ga 



[0 9] 

NPB(600A)/Alq(600A)/Alqiiq (1flX50A)/A!kA)/VA: NPB(1:1) (100A) /Al 



* X=0A 

♦ X=3A 
x X=10 A 
o X=15 A 
- X=20A 




0 20 40 60 80 100 
«St&S(mA/cm2) 



[010] 



250' 



• 53(AI) 
. 52(Llq:Alq:AI> 
5KAI) 



[111] • 



[014] 



251 



[012] 



252- 



[013] 



255 ' 




- 53CAI) 

- 54(LfcAlq (1:1)) 
-5HAI) 

-50<#7**«) 

- 53(AI) 

- 55(Alq) 
-5KAI) 

■ 50(#7X*fc) 



52(Liq:Alq:AI) 



56(536»«) 




57(Uq:Alq(1:1)) 



[015] 



o £J6«5 Al / AfqllqiAl . (1 700 A) / Al 
• lt«ffl*T Al / Alqll (1:1), (3500A) / Al 
▼ ifc«Jil*^ Al / Aiq ,(3500 A) / Al 




10 9 Qcma>&» 



10">Qcm®|8itt 



10 4 10* 
%m (V/cm) 



k ; ) 
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AI<jLKfAI<B#«*H 
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g 60 
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oTliH^iifCSIgfSLt, ttEtt***te*tttt#?5?**7 = *>ttttK**tt7p 
8*i£gB <tttt7c£££tttt) . Itf 

-f:*>ft#5r> 5. 7 e V,tO/i^< tfft#tt**t4t»ft&tt. ME 

s ttlSfcteigftSnTttttUTfcO. iEt?«*ttS*t*#l*li«i?i?A**f t 

>ttttK:&-a*-;ni2*SB. 
m** 3 ] 

« ? it a a & . * - ;m a ss £ . «ttiiLT&«*--ji'ttft-tt?ttttttitiett&. 

ttEttT-tt&Stt. 

tt * 89 St ifi 4 . 0 e VJlTOftttfRS^lO-f * >©^-6^>&< it, UStOtii 
IS tt tt ft ft tt £ . 

ttE*tt*M*ttft:*tte#LTftttfeL.<ttttS*lcJ:«flftlcJ:9ttttL. tt E W tt 
L . 

?*«tt#tttt&#ttfctt5EEttKJ::>Ttt*tttttttt*»*LT, WEttMtttttttt 

flttE*-;maiH. < * > ft # > v Y 5 . 7 e V,t D'hc!< tf 

# « ft ft tt £ . ttE#ttftftttic»LTtttt*fcttfiftS*iTttttL, iEf Hk^ifct 

Sftl7cE«JI:,toTtfif»Ii«#£i^l,9 5iI«l»XHWi«iat > £ W b . WE 

(tttttt 4 ] 

tt tt N & #< 4 . 0 e V«T©Sttf Mt^lO<t>©5^'>4< it HS^ttllft 
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ttE*-JH&Httttt. 

-f * > ft * t- > -> +• j&» 5 . 7 eViO/jN$<S?«4tt**-r-5*ttftfttt£> 
«Etlftlli:»LT8l$fcH;»*4«T*»l. ttE#ttftfttt£ttfctt7cEJ6fc 

ttES^«4tt*Wrs*tttt^7^^^*5 L ^>tt§8lC$.5C£$r!tf0S£rs*tt3g? 



tt # « 1 *fctttt#tt3£Ett®*tt»?K43lr»T, ttK^ttftttttttftfttt^Etti 1 
I tttt* 6 ] 

tt # « 2 *fctt«ltt*4fcE ft *^T. tt E tt tt ft ft tt £ tt E tt ¥ £ « tt W 

tt tt tt ! . *fctt«ftSftT«ttUTt> 
(II** 7 ] 

*fctttt**3KEtt©*«tt*fc*$lr»T. mE«ttftttllttftfttt>t>Tfttt< 

*>CEttfcU<ttttftl,T^4*tt#*tt##ttEtt***tt*«tt£UTttttT** 
tt$7. 

[tttttt 8 ] 

tt*ttl*fctttttttt3CEtt©*tt«?C*^TttE#ttftttttttftft«£ttEtt?« 
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C»#Jg 9 ] 

C l o ] 

IMl*6looi>mi, C |. |8#|ff|:4l »E«*ft4tt**-4-a;tr 
■ «»»#7'j-*75>ftHT»0.-iS(I) • ""'""l****** 

[ ft 1 ] 

Ar 2 



Ar 1 N Ar 3 

[ n * m- 1 2 1 

3] 

u^2 i #?5 ,o i*;* t *" T ' ***************** u> 

[«*^ 1 4 ] 

ft**. *fctt*©»»#Tf**#** ? . ^ J ^ 

[ » * Jg 1 5 ] 

1 6 ] 

i#9fltKiT**7.J-*7J>ft# m4t||fi ^^Xfe^ 
11*11 7 ] 

Mil 1 4>540nm 1 *B*©#«*?K:*HT, Wi2«^«#tt^#TS*tS^ 
[ » ** 1 8] 

* W OS ^ T o 

1 9 3 

f Sf # Jg 2 0 J 
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ISlKIHtttifllf. 

[ m #m 2 i ] 

BjJcJS l A> <~> 4 ODfn* l J5E«c©#«8S??fc*5^T. fflf2«^ft^tt£:fr-f.5;£$ft 
C »*Jg 2 2 ] 

« # « 2 ot^«»*3S2 iEto»mfi:«i>T, ttB**ft4ttft#-r*#afcs 
*taifl:a7cs*fcj;oT*«r»ftii#**j«u5*#*«»*«ii>a< 1 1> 1 e © -> 7 y 

[ 2 3 ] 

«*JS2 2EI«)*l$fi:l5i>T. Me«fft4tt«*t«tltt««iilftl?cSit; 
[f*«2 4 ] 

■ 4 0li1*ni» lfl(EtO*i*f fci^T, WE«^ft4tt£;fr-r-i>#&ft 

^ftt»ftJl7cEl6fcJ:oT«#»»l||«:*»l«L54#»*(j**t^Jtt<i:t)lffl©*i> 

2 5 ] 

»*«l*»64©^rn*»lfl||B«©#«J|S ; FC*^T. »Etf«#ltStt5tHk 
^itiltl7tI(£:i:J;-3Ttf ilgf ^iiL5 5f i»Si)t'>S:< lie*-? 
tif t. 4> ft < tfc lfi®72;J!l$B«l:tl ( TH5t«*f. 
[»#J5 2 6 ] 

B # « 2 5EtOta*f l:*HT. M E « ? ft # tt S * T * « ft £ *» £ ft ft * tg'e * 
l:i7Tli81gft?IOil^«»I«t, MJ X 0 - ( ^ > * 7 ;|, * □ 7 ^ ;p ) 

[ «*3S 2 7 ] 

» * >B 1 £ 2 6 0Hfn*> l«<0t«*f C*HT. f iE L|f i^tOtSi^f . 
[ IS # Jg 2 8 ] 

[ff** 2 9 ] 

[ft$* 3 0 ] 

3 1 ] 

» # « 1 £ 2 6 <7)\,->?tlfr 1 JS©*T&?St^££tj;i «!:£i*ft£-r**«|±Bmft. 

[ mxm 3 2 ] 

l» # Jg 1 €> 2 6 OUfft* 1 JH0*«**ft£O;: i*»ltt«#|F E T Jg jg . 

3 3 ] 

ft m H & 1fi 4 . 0 e VHTC«ttlH»*lO'f*>©5*i>4< <ht> 1 

B3 1§ ft ft S £ , frE*tt4J^#ft&*^£33^£&JR<*>£X$<t>T&jRtt£i;: 

e ViO'hS<ifft4tt^ft5fift&ftt. WE*«ft^«t»fta5£RjSK:«to 

lit, 
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[fcHEfcUfcag^ j igggg 
[ $ IE#g{ Jg § £ ] 
[«!#£] £ g 
[*tIE<Dft£] 

[&«#»] 
[ 0 0 0 1 ] 

[ 0 0 0 2 ]. 

[ 0 0 0 3 ] 0 

*•«■■ >z^ al?!"***"*" *-*ttw* 

Phys. Let, 5 , 1 , w!!'. "* * ' "*» " < A „ „ , . 
[ 0 0 0 4 ] 

6) ) . ^ A PPl - Phys. Lett. , 48, 183 (198 

( 0 0 0 5 ] 

*KS,T W * (App , Phy . fTtT + 

« m 1 s t r y Letter. , * 8 ° ' 1 6 6 7 ( 2 0 0 2 > • C h 

»«. M 2 0 0 3 - 2 6 4 0 8 6 W,, iij) ® « * 0 0 3 - 4 5 6 7 6 *f 

[0006] » • » * «U . 
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»C*»«ttt»B 2 0 0 3 - 2 7 2 8 6 0 *ail:6V)T, 1 0'QcmU±OittS. 
tt**f**»lft»ttO««r*4**fflV>Tlt»0#aiEL*Jtt3L-yH6B||fl5KitJ|| 
llft^-r-S^ffiSM^L, MPE (Mu 1 t i-Photon Emi ss ion) ft ft 

Sfc(ft4 9|ilJ&ffi«^¥&Httitdfltftd.ttft?8ft2 7p-YL-3. p. 130 
8. S6 3@«ltIf§fi8iSt^. HHgfHi2 7 a-ZL - 1 2, p. 1165, 
Proceedings of EL2002 (International Con 
ference on the Science and Technology of 
Emissive Display and Lighting) p. 5 3 9, P 

roceedings of I DMC 0 3 (International Dis 
play Manufacturing Conference) Fr-2l-01 
p . 4 1 3 , S I D 0 3 DIGEST, vol. XXXIV, BOOKII, p 
. 9 6 4 . S I D 0 3 DIGEST, vol. XXXIV, BOOKII, p. 
9 7 9, 8 1 3 B75y h/U*f ^7^l^*B«8«gT©ll»*D- 4 (2 0 0 3) 
. LCD/PDP INTERNATIONAL2002T© ( ft ) 7 -f ^XOafi^jt 
*OliRU;Ei|iI(E(, EExpress ( 2 0 0 2 * 1 1 B 1 5 B f ) . 
[ 0 0 0 7 ] 

Z^tii (if-?»*-iH a A H tf> & fig £ . « ^ . ffllL-fct>©<hgt<HLTU-5. * # » fc 
tt . ^I5f 1 0 - 2 7 0 1 7 1 ^^1 (*I^ffI 6 0 1 3 3 8 4 ^i«) ^ & PB 2 0 
0 1 - 1 0 2 1 7 5 ^fi« (*i^tf8 6 5 8 9 6 7 3 ^ilt) T SS S L t , |f§§ 
tt («*&£&) #«tt*7»*«J£*»<B*7Ett < « * ft 4 tt > tl«TS7tbT4filc-r 
iitf §ttttii©7v*JP7zt>5)f 1 - 2 5 1 0 6 

7 * 4* « (*I#WS 6 4 2 3 4 2 9 §?Wt) 1>»» 2 0 0 1 - 2 4 4 0 7 9 tiil ( 
*Ht!r8 6 5 8 9 6 7 3 §l|It) t»B 2 0 0 3 - 2 7 2 8 6 0 ^»|, #8200 
3-358402^, li2C 0 4 - 2 0 2 2 6 6 ^S«t§T5§SU:, tfft^tt ( 

* - ;u ft £tt ) ti«iv l o i ^Moo 1 j f>wo t '?', 

[ 0 0 0 8 ] 
lit 9 ] 
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TiJn54 F-TCNQt, 
[ 0 0 0 9 ] 
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il/Tt>5. Rfr\Z'&%m&0GmEL%?<D : r-? (IS. n = 0 W « & ) tt * & \Z ft 

:®J:5&Aff<i:ttlOMPBlftt«#i:*a*n*toJffli4n. « A. tf . f3®i 
««ft#*fc»0«£Ed»ie*«|jS©#aiEL*^© ( n + 1 ) «K±t**»*. "2 £ 9 
. S3t3.-7h$ftfE4i*^lTlfa5tO;i;. r jg fj ^ £ (AV) j 

3 fc 0* CI {£ T L T < Z t\Zt£Z> . 
[001 1 ] 

025. 0 2 6 1:. ^3tl-yh&21tT5MPEtiELigf<D/Ot ! 0 : £*Lt 

. a s b < ft t» rji^sE (av) j \tnm%£.m®ttftm < * r w e * *t * r * - » - 

« * £ & 1 J rtgg) tfSttJ. *t>*'b#*EL**t::fct***-- < >l/©3g£ ( * tt . 

a a ) (^-juiigttfl-^) ©homo < * x a * ft x ) 

TMPE*fi:S(t«tll*tloai(ili, * EE W IP l» C . g5^**7-t>»f« 

4 A C # ? T §1 # ft tl fc « T e gij © (HSffliJO) K X a =: y K5«?S$tt»? (tf 

a tt # * > ©lumo ( $ <s * a # Hi it ) *ttfcffiAT*;:iT**. Lfc*^tia 

O Tii^JUJE (AV) j «. 8HOMO*fiOtf A«KL UMO!piil:»ftt4|RI:i?«E 
•f * ( rjjs-^-S^^&JIJ a © ) r x * * - m g J f:<koT584tStCT»2i 
. Z\<D rHOMOffiCffiSLUMOiptCiltliJ £ t * BU * r n « . r # - ;|/« 

l/t^ot, ( r*-ji, - f jgfj ft SB cd ) tti*;i/*-i»tt4ia»)&<0fc-r*c 

it, ( IS * ttfc ) rigfJUJl (AV) j £ H 0 ft < O Ct 5 £ t ifi ffi JfEfc £ £ \Z , 
©&#ft1#!g©MPEW$ELj!t?£30£Tft:iai#5;i<blCft3 (126) . 
[0012] 

■•*»fi#ttltt*lftW©iS*. fex^jp^-i$g$Egi3ft<otrLT. a S » ft r*-;p. 

Sffit-«?«Sit^&j f&*ST5l:Sofc. * & ft IC . # B8 ¥ 1 1 - 2 3 3 2 6 2 f ff 
**»Wi 9 0 0 - 1 8 2 7 7 4 («BttlFl 6 3 9 6 2 O 99«lt) ( J . E 

ndo, T. Matsumoto, and J. Kido, Jpn. J. Appl. Ph 
ys. Vol. 41 (2002) pp. L 8 0 0 -L 8 0 3 #i) TiiJnTHSfS 

* ffl <r» T . ^STcSJSlCfco TM ? % ® & G M ® <D ? is tl 7 - * > ft ¥ £. & L T ft & 
l/Tl»*»a7cSlS4)*St, W ¥ 1 1-2 5 1 0 6 7 fii|^(IS 2 0 0 1-244 

0 7 9*ftft*>ttN2 0 0 3-2 7 2 8 6 0 *»TBR * JtT k> S ¥S * ffl l»T»* L ft 

1 (Si&. Jpn. J. Appl. Phys. Vol. 41 (2002) L358, % 
4 7 0S»??^fSii, 4719^, pl940 (1998). L e o £ , Appl. 
Phys. Let t. . vol. 78, No. 4. (2001) # BS ) . SMfctt 
»f Ciot, if«^ttt8ft(!)7y^^ft>»?A!tSiLT^51t, £ H & * 
taSCtlCiot, (HOMOlfiSMi) * - )V% ffi. ifi ( L U M O f fi! ^ I tl 5 ) m 

?nm\zmmu < 4 se a • sn*;:i*<««L-fc. 

[0013] 

L L- ft . *f«f e^MiLft. 1 0-2 7 0 1 7 1 # & « (f BilK$ 

6 0 1 3 3 8 4 ^««||) . » 55 2 O 0 1 - 1 0 2 1 7 5 ^4il (^Itlff^e 5 8 9 6 

7 3 *l 9i iffl £ ) . J. Kido and T. Matsumoto, Appl. Phys 

• Lett., 73, p. 2866 ( 1 9 9 8 ). *TSISftTW5fS, tftb6. 

7;^'j^iicif Ft- (*7cttl*-/t>h) *F-e>4fT*j:£T. tf§§ft 

If7?t7^ - < K & ft # ^ ) # * & IC E IS L 9 . WiaS^S^tt^^^tWIBK 
<fc tt » ? O W . WS2«^«#tt^^ (*-;Hlii£tt#?) t*Elfl«t- (Stc^H 
-/^>h) O M C t> . SBtf LT, a*Kftt>R**«3l*fic:Sft. fiStLTtf 
OlfftSttW^itjJtB^Stl. *IS(:*i?lt©^itl:J;nagMPEtiELffcO 
E ft « E 8k ft (n+l) (BftiiftoTl/SlJ. ± E r £ *| « £ (AV) j fcOtCtti* 
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C * MF X « 2 ] *iB63-264692«ft| 
CfclifXit 3 ] #MJF2-i 55 9 5 *ft$| 
C & ft X i* 4 J # US ¥ i 0-270 1 7 1 * ft $g 
IfrMFXtt 5] #B8T 1 1 - 2 3 3 2 6 2 ^| 
tltttXiS* 6 ] ll- 2 5 1 0 6 7 *ft| 

r#ttX«7] ^ SB 1 1-329748* ft ® 
f*«F*« 8] #ffl2 0 0 0 - 1 8 2 7 7 4 i|ii| 
CfcttXiii* 9] #112001-102175* ft & 
[ » «F X « 1 0 ] If 6B 2 0 0 1 - 2 4 4 0 7 9 * ft $ 
CfcWXIf 1 1 ] %® 2 0 0 3 - 4 5 6 7 6 * ft |8 
[fcifXift 12] #l 2 0 0 3 - 2 6 4 0 8 5 ?fi| 
[*«FX* 1 3 ] * R 2 0 0 3 - 2 7 2 8 6 0 * ft & 

!!?*! 141 * S «^. 5 3 9,5 0 7 fl«f 
t#iifXi* 1 5 ] *B*1?* 4 . 7 6 9, 2 9 2 filf 

JJttx^i 6 ] *im 4 , 8 8 5. 2 i 

i 7 *-***6. 337. 452^ 

[*^5fXil App | Phvs [ <w * 

r*»»X«3] C hemi s r y " Le e'rs <»»86) 
9 0) PP- 3 2 7-330 (19 

C#ttHF£lt4]J.Ki<lo and T »/ „ ♦ 
Lett 7 3 , o T - Matsu moto,Appl. Phys 

■ Let ■ H, p. 2 8 6 6 ( 1 9 9 8 ) 

^Wff7R6] Leob, App |. Phy S Lett 

(2001) rnyS - Lett --vol.78,No.4 
[*#tt3!:K7] Ap p l Phvs Teft 

.^^» ) , J .^:r; l Mat is - 261 

j^.cnao.i.Matsumoto.and j k , h ~ 
n- J. A p p 1 . Phvs. vol a, J P 



n -J-Appl.p hys Vol 41f o nno , ' u 0 • 

/p # ? 3 0 8 1 3 * 49 ®* ffl ^~«*»*«^. mM27p- YL . 3 

P*??6 5 1 ^ ^ 30 * ffl ^^»^. «W2 7 a-ZL-,2, 

3] P r o c e e d i n g s of EL 2 0 0 2 f , t 

1 o n a , Conference on the I dllr '"^at 
nology of E m i . . ■ Science and Tech 

p. 5 3 9 EmiSS <ve Disp,av and Lighting) 

l**«F*« 1 4] P r o c e e d i n g s of I D M C ' 0 3 f , . 

tional DisDlav m * „ * ' ^ m c 03 (Interna 

" 1 s> P i a y Manufacturing r ^ „ * 

F r — 91 ni Ing Conference) 

' 21 " 01 P - 41 ^. SID03 D I G E S T , vol. XXX, V. 
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BOOKII, p. 964 

[#»lFXt 1 5] S I DO 3 DIGEST, vol. XXXIV. BOOKII 
p . 9 7 9 

l**HfXil 6] IDW'04 Advance Program, p. 60, OLE 
D2-4, Novel Mg:Alq3/W03 Connecting Layer 
for Tandem White Organic Light Emitting 
Diodes (WOLEDs) . C. - C. Chang. S. -W. Hwang, H. - 
H. Chen, C. H. Chen, J. - F. Chen (2004) 

[ 38 © 08 * ] 

[0014] 

* 38 "9J © B tttt . TBCE«t4tfia*iLTO|fc*-j|,ij8«ii /TCgC 2^ 
^> ft <r rgiij i t t ffi n ft 0 , S5l:li-fi»ati*fo«ii(JSfo/ty7r- 

■ &LT*<r»fcD£. :©i ( *» » O « jft ) S-ttfcl,Tj£llHfcttfflT4;:£T?. ft # 

[KS£#ft-r-5fcJ&©#S] 
[0015] 

tf*«tt*l»S5j;*A7:*>»ftnft»i:. (l) r 7 v & mi * > > 
tt * H * 4 . 0 e V O {&t±mm&&m O -( * > 0 ? % > 4>&<£ : fc>l«ft£tMfc£ 

tt & ff J t ft . (I4ili:i5)ji 1 '.fc.i;.< i « 1 * « * lz J: 5 jg & t «fc o » ft $ -a- t 

(2) ( a ) -f * > # t- > v + * j»t 5 . 7 eVJ:0*S<. t?*4tttftfe* 
*»ttfc#T**«fcfcfc£. (b) (a)©*«fc£l&fc, (If (Og§l:J;5) Sft 

a7cEjec±t>T*«fi)fft«#*»ri5i/5**«*iixtt*«*«i36i. ni. stag 

[0016] 

«***T5l*fiCSnfc-to*«Ja5cElSC«fcoTja5c*nfc«ft*B»*Sli:«fS 
*tt#«ttfc#*fc«7cEJ&fc±oT*ffi»»8#*»j*L-T. «?S*tt*tltttf?3> 
**7 = *>tt*C***?-*3|». ft . -f*>ft*T->-> + ^39»6. 7 e V J: 0 * * 
<lf*4ft$tt5tHtS»i. *«<b£ft£»fc*5cEJ6KJ:oT«»*»«H** 

**t6ti»*5y*A*f sr>«ifc»4*-*ia«. *»ii*nTft**-*i 

Dt-lfi««llH**tn:i:i»»tLTl»4. 
[ 0 0 l 7 ] 
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ifklTcS^iii^THS&a^frjfeKLT, n =F g ® & & 7 v t> )i> 7 - * > 
lilC^sm^^iigg (&S7cE£±fi£gB) . S. Zf . -T ;* Wfc # -T > -> V ^ # 5 . 7 e V J; 

[0018] 

*«9i©*«**tt. m =? m m & t . * - ;m » « * . ssniDiu-jus-t 

^«flt£&l£^*, ft * M ft 4 . 0 e VJtTCDittiRt^io-ft 

JI fi , -i * > it # y- > 3" r ;P 5 . 7eV±0/jN$<«^&^££#-fS#8Hfc-&^<>;. 
[0019] 

?nffi&&m « ? h » « a , it » n ft a* 4 . oev«T©{att*gigc^®cD'f^ 

lT ' f?S*ttin«i«!7fA*7rt>ttil:*o, * - Si ■ tt , -f * > fl: jP x 
> •> V * ffi 5 . 7 eVj;9/h£<1t?#t^tt£#t-£#iI m®itHt®\ZttVT 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

[ 0 0 2 3 ] 
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b U . 

[ 0 0 3 1 ] 

$u>. 

[ 0 0 3 2 ] 

±E*?#*tt*r«fl:£«!>«. ^7Xg8£i«9 Ota±t*57U-*75>ftt* 

T* S 5 i i t> . •'• ■•<-• 

[ 0 0 3 3 ] . . . . . 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

* & Ji K *S tt . V,O s (5|ft;ttyn) . 7Sft2 MoO, ( 3 * ft t 

[ 0 0 3 6 ] 

&m/\a y >{t®nt. %ft$2ii, ft <t as 2 * . ioftAD^ft*^, 7 ;p s - * a a 
oy/fti, jJunADyxtft, oynAoyxi;*, 7 > ^ t > a n y > ft $i 

[ 0 0 3 7 ] 

±E. if ft^tt^f f 5fSft^ftt8ftI%fi(5l:J;oTi^i»^#SliJl5 
[ 0 0 3 8 ] 

'> & < tt> llffl-/7/IJll!SliLTlt5;t#|fiUi. 
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? « flit £ & ! J ( r*-» -nTK&m J ) £ . MPEtSELSilf ©Miti©*ft 

& r , «e*s*si*ii«»*«sce« a ?j k o & < r&mmi t u t « t» fc o . 

[ 0 0 5 2 ] 

HjcS)54)JI ( « * ft St 95 ) + 1? tt . 7^5n»>A^"7y*->^A<POj»a5ctt* 
ittttl:48ISf tLT^abtfe^f , -< * > ft ffi ( & <fc ffi ) HT#ftLTl>i 

it 93ft iS5 < . O . 5?if ^<)IS¥ 1 0 - 2 7 0 1 7 Ufi«^#M 2 0 0 1 - 1 0 
2 1 7 5 *t 38 ^ T* BB ^ L . S7tttK-/'<>h#K-fc:>^;*ft;tm?®M!ill&l^ 

[ 0 0 5 3 ] 

i m&Mt&> 

m 1 H J6 ^ m it * «r> T fit . « ^ ft i£ SB (ftX7GE££f£ft) OftfcftRfcUT. 7 )V fj 'J 

& S -r * > . 7;p*u±3S^JS'f^>. *±«^)S'f^>R^-a5oa^^)g'f^>srft 

$tt5tt$SS*!4. 0 e V«T©fitt»HS^B ( 7 * A 'J H ) 0-f*>S##ttt 
lit IT, 

[ 0 0 5 4 ] 
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-CSSnShijT. (8- + /IJ/7H 7^5 
$> -5 ) . & L < fi 
[ 0 0 5 6 ] 
Cft 4 ] 



-OA^tt ( T . Al q tUEl - 




T^ftS/ty^DO (^ T< BCPtms:i*iti) ® tt & * « tt ft . 85 

S* . 7;K-^^8|j 7 ;^UfI<t> ( L i q T tt L i • ) ft S tc ( 5n 
-s i tu) S 7n E £ ) T * © T S S tt , S^. 8Mb # !£ C £ "T -5 (7AS = -)A-f* 

( « 7 m & & ) # « « ( « A tt a l q) tSfOgSi:j;5iftijc ga j (: j;, T ( (L 

i+Alq - ) L i * + A I a" (?j;*^7Zt>) ) Of«»ftl|««9itt« 
# T- & Z . 

[ 0 0 5 7 ] 

*7-Dtxu*J*5j . tt68IHf5:t*t*54t, ± IE © «fc 5 ic , K^StEE 

Ift ± O « H tt . ± G A 1 q " (7v*^7-t>) 8t«CfiBLTW5 ( * ft fl 4 5 
#1) . 
[ 0 0 5 8 ] 

«7n-r*fca© riTgoanij #if*i,<. h oft***** t k m a ^ s ^ * 

ffl * fc H ) ^I7*5r-)i,*!§§t5f;6. K©a«ttftftT3lt-*<BTBfS©a*# 
88 # ffi * fc < ft 5 . CO±5ft»*«St«STE*»«4l:*Lfc, 
[ 0 0 5 9 ] 

* 2 (,> TB, 1?S2S (mM7tRfc£&%) <D®&®Hi t LT ft 1 * * 

*££ft*C:tttt*Hft4B < 7 * * 'J S « ) <f*>**fca*iL T . L 1 q O « ft 7 
-^'J A1 g o| aif § gtt ( «| a tt ) $ 

6fc7;P5 = '>Aoj:5fti|ji J ctt*«tBI9t*»LTaft*#T < 3 5E # * # ) ' ± 
etH«©a«ift*:5«*Kaaft*tfTs;:it,i*fe-efca. ;cisi3^iso 

**M:*£ajECIHfp-r*iltT. 8 W tt *t » < , *>-3*58W#j»»1*Hi|iio-2 7 0 l 
7 l^aS1=fH 2 0 0 l-l 0 2 1 7 5^4i««TfW*l,fc«5EttH-/t>h*tH-e 
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M ) . 9 3 * T fc ft < . 7 )l ft V & <X% t? 2>mm7C & V - > h \t±$5.'t>X'%'X-T 
*B£EJfi:iSttft , t>©J&*Bi&£ft©T, * % W O ^ & \t * <» & ? tz & m <D /\ > F V > ? 
a* * B ft * . ti-^ii±ofifl:,«*<ib5. 
[ 0 0 6 0 ] 

<jg 3 mmmm> 

»3«ii»«t*t»Ttt. « ^ (ft & SS (^STESfS^Bic^) «)I««!SHT, 
[ 0 0 6 1 ] 
[ft 5 ] 




T » SStl5b'J (1, 3 - 7 x " ^ - 1 , 3 - ^D/Oi'ttM ^ / (/tl/ 7it> 
h" n U > ) J-^ntT^A^ft ( T , r E u (DBM) 3 -BPEHENj t IS IB T * £ 

t ffi h * ) <Dmtj.n±m^m-i * > $ # *r « & js « x, Efifo-?c 

[ 0 0 6 2 ] 
[ft 6 ] 




TSSft5AV7it>hDiJ> (HT. BPHEN) O « ft . -^n I 1 1: t fS§ft ( 
(ft ii£ ) SttSit^llSf LT^SI^tt, Eu (DBM) 3 • BPEHENO(U» 
fctofi3ctt£«T**7;P5:r*A£@l5fcfc*UT«£3-ti- ( 2 te & ^ # ) , JtgtB 

«Jt$^jgiElCl&)»-rSCtT, a W ft *» B < . iO*%9if«<#ffi?l 0 -2 7 0 1 7 
Uftlt#IS 2 0 0 1 - 1 0 2 1 7 5^^S[^-eB8^Lft. ®7uftF-/1>h7!)iH-tr 

Ki*BPHEN-(7?**7-t» ffltS) . 
[ 0 0 6 3 ] 
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S-^tlSftlttTRI»l:m / T«ftS* (2tc***) . ±e£IQtt<DttlB&ft 

n4l>L 1 I^SSHl^ut^iS^nTUr). • fc»5EEJS:fc.fcoT (L i ( + 
Liq" ( 7 5? A )V 7 - * > ) ) on.ffi®®$£fr$:K$.tZ>. t> S 3 A, . ± E © 7 ;P # 'J 

[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

* « <t ^ . nit t*-)imiM-m? mm£&m } B * t-r 

»* 6 ft T H * . *SIift«ffllfci|| t -^_CRTM- 8 0 0 0 (ULVAC (B 
* Jl £ & « ft ) S ) £ & ffl L fc . * fc , J&ItigQgKRffoajgi-tt, x > n - ;p ( T e 
ncor) ttSP 1 Oi^SgilfSffl^t. **©«Fttffttfctt. y-xk- (KEI 
THLEY) ttV-X*-*2400, h:/=i>BM-8WKf|-£«flH,fc. £ . K « 

[ 0 0 6 6 ] 

£ t> © T \t & H . 

[ m m m i ] 

[ 0 0 6 7 ] ' " * 

0. » * » c . *-;p«*o«ti4i*«iatafc»bT^5w*EL*^o«T**. 

#J T tt . BlfcStiiC. «7Xi«101l:^-:>^ntiTo ( I n d i u 
m Tin Oxide) il 1 1 ±1;, TIBS 
lit 7 ] 
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& IC . ± E A 1 q t L i q (fttt«Hft&JR'f;j->&:frft;3-£) £ . * ;Hfc * i : it 
5 0 AOf ^CiKLt (114) . SSC*©±*>$j&a5ctt&jH-C*S7;P3-*A 
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51 5A ( c « a -r * a ) as * u fc (ii 5) . *i:iE«NPDi swutm-ito & < 

V , O , ) ft t ;Ht 35 1 : ltl 0 0 Affll^TSltll/fc (11 6) ( * - i£ g& ) . & 
*g lC & 8s & J® 1 7 tLTT^i-f AS 1 0 0 QABSSTltRHk. 
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ffi ft ) «ES*JSt»5:tit5. 

C©W«IELIH^2 1 0 C * t» T , TOi»ItI-C355A 1 £ © WC 

. itii&«EftEPi)fll>T« Sg#ftfta!£L£i£Sft03lC:*-f. i3<DO^D7 hli, £ © 
fit © « BE (V) - m Sit SB a ( m A / c m 2 ) -IS ( c d / m 2 ) # tt ft S T . £ . 
c:©^ : f©i(if^«t^&^Ufc02(cS-r«t'5tc < lUKtfli 5tt, « ^ ® i£ & ( M 5 
?£ K fS £ <£ 1 ) 18HT, «16fc»18B#-; , /*«-« : F«*3eifcHl9£LT« 

< it « M 1 > 

It «E 01 1 tt . *!60!l£tttt-r3fc«>. *58«©« : f»a«T»4iia7cE«:&rtlil8 
ft ffl t> ft V> « it . T ft ^ . * i£ 03 1 © 1 1 4CL i QKft*Tfc«L i ft 1 1 0 4 (C & 
JS L W T * 0 . f 3 0 0 ©iillJ 

ITO/aNPD (6 0 OA) / A 1 q (6 0 OA) / Al q : L i (1 : 1) (50A 
)/V,0,:oNPD(l:l) ( 1 0 0 A ) / A 1 (04) 

t ft ? T V> 5 . :©«1EL|? 3 0 0©«»tt*JlJfeUfctl*ftH3O«^Py HTi 
T. 

[ * ft M 2 ] 

[ 0 0 6 9 ] 

2 IC * ^ T « , 1 ©1 1 4®L i q IC ft T . 

C(CH 3 ), 



[ft 8 ] 




T^$n-5« t; (2, 2, 6, 6-f h7/f*-3, 5-'\7 p ^>^^^h) * f •/ 

niiti (HT. Rb (dpm) iBSIB1-SCi75«$>^) Si 2 4 LT* 0 . IT 
O/aNPD(600A)/Alq(600A)/Alq:Rb(dpm) (1:1) ( 

5 OA) / Al (15A) / V,O s :aNPD (1 : 1) (100A) / Al (05) 

fcfcfllifi©*^ 2 0 ftfffiJcLfc. d © # « E Llf 2 2 O©tt#£ftjH£Lfc£imft0 

[ si ft tfd 3 ] 

[ 0 0 7 0 ] 

H ft 09 3 CtHtlt, ^ii 1 ©I 1 4©L i <1\ZRXX7 )\>t) & m& it 
&ZL i F (7?ft'Jf*4)' ft 1 3 4 IC « ffl U T . 

ITO/aNPD (600A)/AIq ( 6 0 0 A) / L i F ( 1 0 A ) / A 1 (15 
A) / V,O t : aNPD, ( 1 0 0 A ) / A 1 (06) 

ft5i8«Sf 2 3 OSIfsELfc. :©IIUtf S§ttft&ft1?i65A 1 q (113) 
t7frtlV&m<t£®<DL i F (134) W . ( g £ "Cft ft < ) ffll S tlTgtt Ltt> 5 
. COtlELl?2 3 O©fl#14fta!l£L/fc*Sgft03©A;/n-;/ K'it. 
1 > (tt*g©#«EL*?©0!l) 
iilHl tLT, # fg <B © r*-jp«jg-®^«ffigjftlj © $ b£ ft # L T t/> ft <^ . f 
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ftb%*«Hl©I14-16*tftftl>tf3 10tfl!«lt, * ft 1 

Oll4~16l;ftiT, Alq:Li (1 : 1) 4> 6 ft * ■ 1 14 * f ^ D . 
ITO/aNPD (600A) /Alq (600A) /A I q : L i (1 : 1) (50A 
) /A 1 

ft4«lta?Tt»5 (07) . rot «|ELf?0S#fi$itLtiS5i3©*y 
X * M 1 ~ 3 . It « M 1 . ##<*ll©i»S£Jt&T-5<>:. r*-*«tt-«?« 

[ n is m 4 ] 

[ 0 0 7 1 ] 

Biff) £«g1-5*i$fr,fc. *iS60iJ 1 CD«jg£ SVC Lt, iISft4lTJ657 ;P 
5_2A©^if*£gfc£i+T. #«EL**£l,T©1*tt©*fc*H'<cfc. f ft *> 

I T 0/ a N P D (600A) / Alq (600A) / A 1 q : L i q (1 : i) ( 50 
A) /A 1 (XA)/V.O,:aNPD(l:l) ( 1 0 0 A) / A 1 
© « ig T . AIC11 50|| ( X A ) £ * ft * -fr fc . 

[ 0 0 7 2 ] 

08. B9©V7nyMiX = 0 (^07JRznSHUl>ifi) © <!: # . ♦ 
^□-yh«x=3A©t€. xyn-yhttx=10A©t€r, 0 7"Dy MJX = 1 5 A(D 
<h £ . A^Py M1X = 2 0 Aoif ®§g?©, (V) - « 8£ £ g ( m A / c m' 

) -mm (cd/m*) (08) . nm®g. (mA/cm') (cd/A) 

mtstlft ( x = 0 A , t> L < 1i 3 A © if £ Ic # £ ) . c ft tt . HiTcSjcifrfJl^Tif 

ft ft * o fc fc ft t * * . l t ** o -c . ziowaw^fttmjitt^-^^aEo^o^jji.^ 

* (2. 2Vifi32IC?g7ie§gSSmffi*^l^-rs ' * > * (Kink) • «t « m £ ft ft t H 
5 * * S t> , *©Ci*t«f*tt6ft*. ) . 

S fc . 08. H90Jf57l:*in5IS*4>6. ^©^©IgHrtTfiT-iPS-^Afcl 

*fta±c7;ps=«>A©*»**jt^ i ri. »«5cE*c*4i,&v> ( ^ £ o & ft si 

c * ft m * & ^ > 4i7*sin*asLTi?f}ftsftTH5:t#*snfc 
( * is m 5 ] 

[ 0 0 7 3 ] 

% « a 5 a . fctt*H*$«©-r*>s*ft£fc£. «ip*ett*««t. >g ?c & & 

« * B »* ft * * ( 3 5c # * * ) l* T rg?lttj £ Taimttj Ztt^Ziktz MT'&Z. A 1 
[ 0 0 7 4 ] 

* r . lftlISfl41gi*fS5L i q £ . lf§§ttflftTfe5A I qt. ^ 
gTCte&ST&SAl (7)Kr^A) A Hi5 lil;. IHKitT. (Liq 
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ft«±5C*tf LTl52SlrtL. S£>t::Al«g53££fifcL. A I / L i q : A 

1 q : A 1 / A I (II 0) Oil f 2 5 0 S ff)S L 1 1 

[ 0 0 7 5 ] 

£ £ , ttgfflf f i LT. ±Eli5 2ftftAT. 7 'J t LT L i Slgff§ 
£ # & #J (Alq) ti&LTI54S4Ult, A 1 / A 1 q : L i (1 : 1. * )\, 
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itm) / A 1 (01 1) ©iilO^f 2 5 1 Sff^LAc. 
[ 0 0 7 6 ] 

£ . ±Ei 5 2 l:f^AT. AIq*»155I||51, 5 3 T & A, £ . Al/Al 
q/Al (HI 2) 2 5 2 $ffs£LT, ^tl^tl. «* (V/cm) -« 

Sit £ ft (A/cm') # ft £ Sfl £ U fc (01 5) . 
[ 0 0 7 7 ] 

01 5©y77l;iJtl5It). (Al/Liq:Alq:Al/AI) (010) 0 
#f ii © 3i ^ £ . (AI/Alq:Li (1 : 1, t;Ht») /A I ) (BID Olio 

* * tt . Kne«>tttt&*L. -1 0'0cmOH:tttt*jRt:t*»4»->ft. d fttt A 

1 l:i?TL i q 4> 0 L i •f*>*»*«7ESJSCJ:oT*«K:«5cSn, oi>"?SSStl 
tLi#i^i?SStttilT!i&5. Al qi«?Og§ ( * ft « 7C K 16 ) Ct,T| 
ft & » & # (L i' + Al q " ( 7 3? * )V 7 - * > ) ) Z&t£L1ZZtZmLT^Z. 

[ 0 0 7 8 ] 

* it . « % ft ( * . Si©*) ilSffiffiLT, 5**«56±KL i q : Al q • 
A l £#fSJ|f U 
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iTctt^STSSA 1 SIAJtf I:, 5$l|56il:Liq:Alq (g57) £ & 
lllT5llfi/Liq:Alq ©SS^fcfPfiEL-fc. (014) 

■ i6i*. -tmwftmmfemm? (013) tit®mm? (014) c^ht, 152 

(L i q : Al q : A 1) Si;i5 7 (Liq:Alq) 5 1 0 0 0 AHfci^©SI 
(nm) - g » $ ( % ) »tt*«3tbfctS**jSUT^S. B 1 6 CSJ tl5 t i 0 , * 
»f!«>«*tia«T & * (L i q : A 1 q : A 1) (152) *&&«fl*||», # fig «5 
O * *» 6 ft S ( L 1 q : A 1 q ) (157) £ ft t f . ^DIl (1000A) 3fctl(D 

%M&tf*i*<±&-?z>zttfmfrit>t>ntt. * & . * s « # i± . mtuowsx m a pp i 
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[ 0 0 8 0 ] 
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fliI/T&5*5Jfj© r*-.»'««-* : P«flf*»lij £f SL, $ ©±l:C u P 

c<75!6 7£iaJI1"-5„ £ . ; (!) C u P c Ol 6 7 Oil:, CuPc : V,0,(!)168 
S^AIOI ( IS S ) 69£^f£LTITO/aNPD/DCJTB:Alq/Alq: 
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[ 0 0 8 1 ] 
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*©««*»;: U. # % BJ3 © #$ jg £ f U ffl b T . * lb . t> L < tt « 1 ^ 
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l . z. © m m v> 6 ft & x /t v z u > y & s a # & r \z m m © & n i * a< m $ ft t h * a< 
, « e c a tt « . ^^©^/-y*tgajsnTirifc. 

J t, til 2 0 0 0 - 5 8 2 6 5 ^Sif 2 0 0 0 - 6 8 0 6 3 #SSI:tti*|J: 
l:«7j-Di/7-> (CuPc) i$XA^/ty7 7- lHtli)it5 7'f7^7i)l 
E * ft T V» * . *iTrttLi«©7;P*'J*«*. KlfiliSnfcCuPcilClttS 
t. RLI^«tt.CuPcJl + t:ia:«l/T»3ttl*^Cfll«l4ilt*tB*ftT*0. £ © 
« £ tt , IS * « K: , CuPctt (tf-jm&ttfl-^tLTTte&O f?iiti»f t L 

L L . # * C u P c B*-JKiitt»fTSD, u O i 5 Clf ill t L T^ffl t 5 

[ 0 0 8 4 ] 

- * . * a 91 © r*-jp««-«^Ffi««jftJij * ft tf . x/ty^^©ii5x * # 

-Hf*»»©rt?7 7- BtlT«)CuP ctttt*iO. <**©ttllTrfcS) 
HSI^bT«ttS#«!:2:«tiB3lE«. #7*S1£7 0±t;:. ITOC171, 

aNPD©i7 2, A 1 q(Ol7 3, Alq:Liq (1 : 1) ©174. A I g7 5, 
V , O , : C u P c © Jf 7 6, C u P c © H 7 7 RZfA 1 , I TOSfclif CISO«fii)^ 
8 
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.O,: CuPc/CuPc/il (Al, ITO, etc) (019) 

©<8jt©3it7270££fi£T££. ■- :: 
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ITO/oNPD/Alq/Alq:Liq (1:1), 5 0 A / A 1 , 1 5 A/V.O, 
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2) Chemistry Letters, pp. 327-330 (1990) 
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j J ( 53 ) if 2005-166637 A 2005.6.23 

I TO/CuPc/PTCBI/Ag/CuPc/PTCB I / A g 
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Ctltt. H-WtlMOM^^t.'frSrftfflbTfe, « JI K fg jg (CuPc/PV) tg^i 
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C 0 3 5 . fc H 3 r Pel * o fc ffi ft j *6EiSfttl>5. L *» L . H & K \i . *%W<D r 

3fe & ^ . 

[gftfl 9 ] 
[ 0 0 8 8 ] 

* i§ flU 9 . *fg^©#^S^^#«EL r-^^X^jgfflLfcflT?**. 
SIT (Static Induction Transistor) 
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i*y-hmffi9 6£it«>&A,T, tj£*<B#aEL*?«#©4iia*fc*.*;:£iCc<. h7 
; • * ? , iitst^itLT, ifnii^EtbT, k * - >v m m m-t-m « ? m a ■ 
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